Signal and Backgrounds

Y45 rest frame:

Signal: /

B? — K*“"{, K* = K*1r

other B Y45 rest frame:

Backgrounds:
qq jets K"ﬂ
50% ISR efe — qq Y V4S rest frame: Torn®
50% e‘e = qq > X 0 —» ¢ J
i e e
qq jets K

03/26/2001 HEPAP Meeting



T® Reection in Photon Selection

Means for n°-y separation: Measure of shower

. . icity: 2n :

® Only accept cluster in calorimeter sphericity mom

with one local maximum high second
moment

e Cluster Second Moment <0.002 —p | Crystals

|
e Veto y from n° and n

— 1% rejection 97%
— Efficiency 83%

— Total photon efficiency 53% low second
moment
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My -Distribution for data
and -200 MeV< AE*<100 MeV :

. F— RN
2 ., BABAR
= TA
v | |
"E qné &l
g F
: }HI: + r
.’ué
: +
0 s - & : +
. 4 ik _ .
A e AT SRAMATAAL S WE
5.2 §.22 524 5.26 5.28
Mgs(B) [GeV/e?)
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Signal Estimation

Unbinned maximum Likelihood
fit of M, -distribution :

* "ARGUS" function for background
(shape determined from off-reso-
nance data)

* Gaussian for signal

* Fit with fixed background shape
and floating signal mean, signal
width and signal fraction

Yield: N =139.2 + 13.1 events

* Tsignal

2o BB'—Ky) = (4.39 + 0.41) x 105
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M easurement of CP Asymmetry

My - Distribution  Extraction of asymmetry:

for B and B': e Separate fits of M -distributions of
% BaBur R charged conjugate B's
is R -' ¢ Separate fits of off-resonance data
- ' T T
L — no background asymmetry
i A * Charge asymmetry of particle
J - identification is negligible
- i Yields: N(B) =72.1+9.4 events
D LIV N(B%) = 67.2 £ 9.1 events
IR = Acp=-0.035 £ 0.094

T T
M,,, (0N
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Preliminary Results

Decay fraction:

BABAR (22.7 x 10° BB): B(B'—K %) = (4.39 * 0.41(stat) + 0.27(sys)) x 105
PDG (CLEO:9.7 x 106 BB): B(B"—=K™y) = (4.55 + 0.70(stat) + 0.34(sys)) x 105
SM Expectation: B(B"=K"y)=(3.3 - 6.3) x 105

CP asymmetry:
BABAR (22.7 % 105 BB): Agp = -0.035 + 0.094(stat) + 0.022(sys)

PDG (CLEO:9.7 x 105BB): Acp= 0.08 +0.13 (stat) = 0.003(sys)
SM Expectation: Agp <1%
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Additional Modesof B —» K*y

Signals observed in further K*decay modes:

K* =K' : K*—=K " : K=K :
é R %1' » ': g ::_ N | Tﬂ}m *éé ': “u H K' ' K; o BIBAR
s A I 18 0
2 |'| ER - ;T 3 ﬁ‘
Wil | 1Ll ” ST
W Ll AT
’ n;,;(ﬂew;:) N g r-t,,.mcvff 5 E({:ew.:} =
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At distributions and oscillations for
tagged hadronic B decays

o Unmixed Events BABAR
S 300 [ 1 >
g | 208 BABAR 1
g 200 1 € i .
3 i 1 € 06 [ g
| Zos m T
A ’ e PiSasagastanasea 0.2 7 / 7
v ' Mixed Events | 0 F + | —"—_",7/ ]
300 1 02f _./ .
200 — , 04 :
: | -06[ .
100 - | o8l 1
0 L 1 N R S R R R
10 0 2 4 6 8 10 12
|At] (ps)
Signal + bkgnd  Background Amgo = 0.519 + 0.020 + 0.016 K ps?
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Mixing with Dilepton Sample

4500

i1 = Opposite BABAR

: Sign
) I EBO DecayT}.Ene Differerce (1;;)
Pk
;

i .
ul -0

0 1000 2000 Jip00

vz (Lm)

5 n 15
B0 Decay Time Difference (ps)

Run 99-00 Preliminary Result
Amy = (0.499+ 0.010 (stat) + 0.012 (syst)) ps
error from PDG = 0.018 ps™ (stat + syst)
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Mixing with Dilepton Sample:
Use of Soft Pions

£ £
E 1] E 0.3
E E
= =
g i
Eos Sos
5 C 5 i
0.4 - 0.4
0.2 _— —_ 0.2 I
1] u ] 1] I
- No soft pion tag
02 - -0.2
0.4l ' ' ' ] 04l
1] 500 1000 1500 2000 o 500 1000 1500 2000
Az () Az (pm)
HEPAP Meeting
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Mixing Results

BABAR BYI,K NN

(99-00 prel)

BABAR /I

(99-00 prel)

BELLE V/1

(99-00)

ABAR+BELLE average

B Oscillations
Working Group

0.519 +0.020 +0.016 ps’™|

0.499 +0.010 +0.012 ps’}

0.463 +0.008 +0.016 ps’

0.485 +0.010 ps™*
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B-Factories

ALEPH "
(83+1pre)
PHI

(4)

L3

(3

OPAL

(5)

SLD”

(4 prel)
CDF*
(4+2 prel)
BABAR
(2prel)
BELLE
(1

aver age of above
after adjustments

ARGUS+CLEO
(X4 Mmeasur ements)

world average

0.45 05 0.55
Anh(péﬁ
World Average

0.446+0.020+0.018 ps™
0.496+0.026+0.023 ps™
0.444+0.028+0.028 ps™
0.479+0.018+0.015 ps*
0.526+0.043+0.031 ps™
0.495+0.026+0.025 ps™
0.503+0.009+0.011 ps™

0.463+0.008+0.016 ps*

0.487+0.009 ps*

0.489+0.032 ps*

0.487+0.009 ps*
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[1 CP-violation in charmonium (sin2[3)
[1 Exclusive charmonium branching fractions
[I Inclusive charmonium branching fraction
[1 JY production in the continuum
[ JY K* angular analysis
1 JP K versus Jy 1t
[ Search for Direct-CP violation in J K*
[J Branching fractions for D (*) D(*) modes
[1 Branching fractions for D* D* modes
[ Branching fractions for D(*) D(*)K modes
[1 Charmless two-body modes:

iy K, KK, 11, TK'S, TPK'S, KsK's
[0 Charmless modeswith @ (+ K, Ksor K*)

BaBAR Results
Winter/Spring 2001
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[J Published

[1 Updated Preliminary
[ Preliminary

[1 To be released soon

[1 Charmless modes with w
[1 Charmless modeswithn and n'
[ Charmless 3-prong modes
[I Inclusive @, n
[ Mixing with dilepton sample
[] Lifetimes with dilepton sample
[ Mixing with hadronic sample
[ Lifetime with hadronic sample
[1 Mixing with D*lv sample
[ Lifetime with D*Iv sample
0B - K*y
b - sy
[0 B - yy(limit)

and more ....
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PEP-I1 Luminosity Upgrade Timeline

PEP-Il Luminosity Upgrade Timeline J. Seeman _|for the PEP{ll Staff 10/9/00
ltem |Upgrade Luminosity |Target Activity  |Hardware |Probable [MaxiER |[MaxHER
increase  |luminosity |start date |ready date |luminosilty [Current |Current
factor xE33/cm2/s date A) (A)
1|Starting luminosity _ 1.00 2.64 Oct-00 Oct-00 Oct-00 1.45 0.65
Near term projects:
2|Lower betay* (12.5 mm to 9 mm) 1.30 3.43 Oct-00 Jul-00 Mar-00 1.45 0.65
3|Raise beam-beam tune shifts to 0.05 1.10 3.78 Oct-00 Sep-00 Mar-01 1.60 0.72
4|Raise the number of bunches to 800 1.20 4.53 Oct-00 Oct-00 May-01 1.92 0.86
5|Third LER RF station (bunches=1024) 1.28 5.80 Oct-99 Feb-01 Aug-01 2.46 1.10
Medium term projects:
6 |Raise beam-beam tune shiits to 0.06 1.15 6.67 Feb-01 Feb-01 Jul-02 2.80 1.10
7|Sixth HER Station (bunches=1125) 1.14 7.80]  Oct-00|  Nov-02|  Dec-02 2.80 1.30
8|Fourth LER RF Station (bunches=1658) 1.30 9.88 Oct-00 Nov-02 Dec-03 3.70 1.30
Long term projects:
9|Lower beta y* to 5 mm (new IR?) 1.56 15.42 Oct-02 Oct-04 Feb-05 3.70 1.30
10/Raise beam-beam tune shifts to 0.07 1.17 18.04 Oct-02 Oct-04 Apr-05 3.70 1.30
1 1|Seventh HER RF station 1.15 20.74 Oct-02 Oct-04 Jun-05 3.70 1.50
12|Reduce HER bunch length from 9 to 6 mm 1.11 23.03 Oct-02 Oct-04 Jul-05 3.70 1.50
13]Fifth LER RF station 1.07 24.64|  Oct-02| Oct-04]  Oct-05 4.00 1.50
1 4]lmprove LER longitudinal feedback 1.14 28.09 Oct-02 Oct-04 Dec-05 4.60 1.50
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BABAR Unitarity Triangle Sensitivity
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Conclusions

SLAC hasa broad and exciting HEP Scientific Program

w, B Factory beginning to produceitsfirst publications. Results
from 20 fb-! already fall into the “ best of” category. Lots more
to come by this summer

v, GLAST ismoving ahead well. Received high marksat itsrecent
Lehman Review

v MOller Scattering experiment commences running this Spring

v, Accelerator R& D making excellent progresson all fronts. New
phenomena [J plasmalessfocusing of e asan exampled are
Seen
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